Introduction
The Indiana Department of Transportation (INDOT) conducts tests for sulfate in soils as a requirement for road construction projects. This is primarily due to the potential formation of sulfate-containing minerals that can cause swelling and cracking of road materials. Because of the large number of soil samples requiring sulfate testing, INDOT is incurring time and cost issues that it would like to see reduced. The Indiana Geological Survey (IGS) conducted an investigation where optimization of sulfate testing and screening methods were evaluated in an eff ort to provide INDOT with a more time-and cost-effi cient procedure for sulfate testing in soils.
In addition, existing databases for soil sulfate and shallow groundwater sulfate were compiled, from which GIS maps were constructed. These maps provide information regarding the location of potential "hot spots" of high sulfate concentrations and a visual guide for where more data needs to be acquired for a more complete areal distribution of sulfate in soils and groundwater.
Findings
• The current INDOT test method for sulfate in soils, ITM 510, uses a 1:20 soil/water ratio for leaching, a minimum 12 hour leaching time, and a turbidimetric sulfate analysis method. The IGS investigation determined that no signifi cant improvements are obtained from altering the soil/water ratio or the extraction procedure by heating. A consistent length of time for leaching is important as this produces some variability. 
Implementation
Recommendations from this study include a modifi ed soil sulfate test procedure. An example procedure written in ITM format incorporates the preparation of a conductivity-sulfate concentration calibration curve and a conductivity screening step along with the steps found in ITM 510. The screening step reduces the number of samples requiring sulfate testing by turbidimetry, reducing the amount of time and materials cost for soluble soil sulfate determinations. Data used for generating GIS maps is provided to INDOT personnel so that map updates can be made as more data is added to the data set.
